Surgical urinary diversion for incurable pelvic malignancy has a high morbidity and mortality, and external drainage provides less than ideal palliation. Six patients with ureteric obstruction caused by cancer have been managed by operative or endoscopic insertion of self-retaining polyethylene tubes. These techniques also have applications in non-malignant disease, and the treatment of two patients with benign ureteric stricture is described.
Introduction
Urinary diversion by nephrostomy, ureterostomy and ileal conduit are the conventional procedures available in the management of ureteric obstruction caused by pelvic or retroperitoneal malignancy. These major operations are associated with a significant morbidity and in recent reports 10-42% of patients did not leave hospital following palliative surgical urinary diversion (Kohler et al. 1980 , Fallon et al. 1980 , Meyer et al. 1980 . Even with the less traumatic percutaneous nephrostomy, external drainage provides less than ideal palliation. This paper describes our experience using self-retaining, doubleended 'pigtail' ureteric stents in both benign and malignant ureteric obstruction. Figure I shows a typical stent set (Vance Products). It consists of a radio-opaque tapered catheter, graduated at I em intervals, a flexible stainless steel guide-wire, a straight openended catheter used as a stent pusher and the stent itself, which has a 'pigtail' at each end to prevent upward or downward displacement. The stents are available in different lengths and Charriere gauges. These stents may be inserted endoscopically, percutaneously or operatively. Endoscopic: The technique we have used to insert these ureteric catheters is similar to that described by Hepperlen et al. (1978) for single pigtail stents, and by Rutner & Fucilla (1979) .
Stent set and techniques of insertion
The taper-tip catheter is inserted via a standard operating cystoscope under X-ray control ( Figure 2 ). After retrograde pyelography the guide-wire is introduced through the catheter. The catheter is withdrawn and an appropriately sized double-ended pigtail polyethylene stent is passed over the guide-wire, thus straightening both pigtail coils, and is advanced into the renal pelvis with the stent-pushing catheter. The guide-wire is withdrawn when the stent is correctly positioned and the coils form spontaneously in the renal pelvis and bladder. If the taper-tip catheter will not pass through the stricture we have found it possible to insert the guide-wire alone, without preceding pyelography, and then push the stent over the guide-wire. This may be facilitated by gripping the stent inside the bladder with biopsy forceps under direct vision through the endoscope.
Percutaneous:
We have no experience of this approach. Mazer et al. (1979) have given a detailed account of their technique of permanent percutaneous antegrade stent placement, which is summarized in Figure 3 . Recent modifications have been described with the application of balloon catheters, used as dilators, and other angiographic guide-wire and catheter techniques (Pingoud et al. 1980 , Fritzsche et al. 1981 .
Operative: The method we used to insert these stents during laparotomy ( Figure 4 ) was also described by Rutner & Fucilla (1979) . Peroperative placement is reserved for cases where other methods have failed or when laparotomy is indicated for other reasons, such as accurate staging of the underlying disease or bowel obstruction. Table I shows the pathological lesions producing ureteric obstruction in eight patients together with the results of stent insertion.
Patients and results
Case J: A 43-year-old man with advanced bladder carcinoma (T4) which had failed to respond to radiotherapy developed bilateral ureteric obstruction. The ureteric orifices were exposed by transurethral resection of obscuring tumour which allowed successful ureteric catheterization. His plasma urea returned to normal but he died two months later from disseminated disease.
Case 2: A 51-year-old woman developed jaundice from widespread metastasis in 1979 following a mastectomy in 1978. She responded dramatically to oophorectomy when the presence of hepatic and extrahepatic deposits were confirmed. In July 1982 bilateral ureteric strictures caused right loin pain and impaired renal function ( Figure 5A ). Laparotomy was performed to assess the disease and bilateral pigtails were inserted operatively. They became blocked in the early postoperative period and were easily changed endoscopically ( Figure  5B ). She was started on tamoxifen and is asymptomatic with a normal plasma urea.
Case 3: A 59-year-old man with bilateral ureteric obstruction also underwent operative insertion. The strictures developed following radical radiotherapy for prostatic carcinoma. At laparotomy there was no definite malignancy found. The stents became blocked postoperatively and his medical family requested operative diversion. An ileal conduit was fashioned in November 1982 and he remains well.
Case 4: A 76-year-old woman with advanced renal tuberculosis and ureteric strictures with a markedly raised urea was moribund. Pigtail catheters were inserted easily cystoscopically and she recovered well. Three months later they were removed under local anaesthetic and the renal function has remained satisfactory.
Case 5: A 62-year-old woman became uraemic as a result of bilateral ureteric obstruction from a locally recurrent colonic carcinoma. At cystoscopy the taper-tip catheter could not be pushed through the stricture on either side. A guide-wire was passed under X-ray control on the right and, using biopsy forceps and the stent pusher, the pigtail catheter was correctly positioned. It was not possible to pass a stent on the left side. Trigonal irritation occurred in the early post-insertion period but this has settled and the urea returned to normal levels.
Case 6: A 26-year-old woman was referred to Westminster Hospital with a damaged left ureter following attempted laparoscopic ovarian biopsy. Multiple abscesses were drained and the damaged ureter splinted. She recovered well but subsequently developed a left pyonephrosis. A double pigtail stent was inserted and antibiotics given. Two months later the stent was removed and a repeat intravenous pyelogram one month after this was normal.
Case 7: A 44-year-old woman developed bilateral ureteric obstruction from carcinoma of the cervix. Endoscopic stent placement was straightforward and renal function promptly returned to normal. She died of liver metastases six months later.
Case 8: A 60-year-old woman underwent left nephrectomy in 1977 for a ureterovaginal fistula after an abdominoperineal excision of rectum for a 10caIIy extensive Duke's grade C carcinoma of the rectum. In 1980 radiotherapy was given for histologically-proven local recurrence, and in November 1982 a pigtail catheter was inserted into the remaining ureter which had become obstructed. This was well tolerated and her renal function is normal.
Discussion . Decisions concerning the value of preserving renal function at the cost of major surgical intervention resulting in external urinary diversion in patients with incurable cancer have always been difficult. Some of these uraemic patients are symptomless or await response from radiotherapy or chemotherapy. Some with benign disease may present complex ureteric obstruction, or those with relatively simple types of stricture may be unfit for major reconstructive surgery (Hepperlen et 01. 1978) .
. The use of internal prostheses for ureteric obstruction was investigated experimentally by Blum et 01. in 1963, and the first clinical report was published by Zimskind et 01. in 1967. Despite new stent designs (Gibbons et of. 1974 (Gibbons et of. , 1976 surgeons found difficulties with insertion, and migration of the straight tubes was a further problem (Schneider et 01. 1976 ). We believe the new self-retaining double-ended pigtail polyethylene stents, which are easy to insert, provide a most useful alternative in the management of these difficult clinical problems. They are not, however, without their complications. Blockage of the tubes may occur, but Hepperlen's experience has suggested that crystalloid encrustation may be less of a problem on polyethylene than on the silicone stents, which were previously used (Hepperlen et 01. 1978) . Microscopic deposits have been described on some indwelling tubes but rarely produce catheter obstruction. In Cases 2 and 3 blockage probably resulted from tissue dislodged during insertion or small blood clots, and it is noteworthy that this occurred only after operative insertion. Stent breakage has been reported to occur in 3% of cases between 4 and 24 months after insertion (Hepperlen et 01. 1982) . Infection has rarely been a problem, although one patient is reported who required nephrectomy for renal cortical abscesses (Hepperlen et al. 1978) .
Further good results have been reported (Finney 1978 , Hepperlen et al. 1979 with no examples of either upward migration or downward tube expulsion. A single case of ureteral and renal vein perforation with placement into the renal vein has been described as a complication of the pigtail ureteric stent (Kidd et al. 1980) . Fortunately, this patient survived subsequent laparotomy and there has as yet been no published mortality attributable to pigtail stent insertion.
Gibbons, when discussing patients with ureters obstructed by incurable cancer (Kohler et 01. 1980) , has stated that the advantages of an indwelling stent in terms of reduced morbidity are such that a stent should preclude any type of surgical diversion that leaves the patient with an appliance. We would emphasize the reduction in mortality from over 40% for operative diversion to zero for insertion of these double pigtail stents.
